HE purpose of this study was to determine the rela-T tionships which may exist between trace element salts and N-P-K carriers in fertilizers. This study also concerns the development of a new and improved process for trace element use with N-P-K fertilizers. This process relates to the improved availability of trace elements used in combination with N-P-K carriers.
The availability of trace elements when used in combination with N-P-K was determined on the basis of their soluble salts, such as sulfates of copper, zinc, manganese and iron, and sodium tetraborate. The trace element salts used were of regular technical grade. Fertilizer grade superphosphate containing 20.2% PzOS, triple superphosphate, and commercial N-P-K of 6-8-6 formula were bhe N-P-K carriers used. Other chemicals were of the regular technical grade. All materials for these experiments were acquired in large amounts, in order to assure uniformity throughout the entire investigation. The trace element salts were used at concentrations similar to those in commercial fertilizers.
The trace element salts were thoroughly blended with N-P-K or superphosphate, and stored for a definite period. The mixtures of N-P-K, or superphosphate, and trace element salts were then agitated in water for 24 hours. In specified cases heat was employed, but as a rule the tests were carried out at room temperature (68' F). The suspensions were filtered through double Whatman a30 filter paper, in a Buchner funnel. The filtrate volume was readjusted and quantitabive analyses were made for the trace elements.
The method of determining trace element availability by these tests was based on the leaching principle, involving the assay of the soluble trace elements in a water suspension of N-P-K and trace element salts. Most of the mixtures were analyzed for trace Presented before the Fertilizer Division, American Chemical elements within 3 or 4 days after mixing; how tures were prepared which were analyzed afte of aging.
RESULTS AND DISCUSSIO
T h e Trace Elements as They A i n the Periodic Table  I t is interesting to note that the trace ganese, iron, cobalt, copper, and zinc, whic to be of extensive value in agriculture, positions in the periodic table, and con numbers. Thus some similarities between would be expected. Cobalt was not included because its value is related chiefly to anim Manganese, iron, and copper exhibit a the standpoint of their oxidation-reduction manganese and iron may be readily oxidize to trivalent state; however, manganous ion than ferrous ion. Copper may also be easily monovalent to divalent state. It is more com the divalent cupric state, which is the the two.
Copper and zinc form ammonium com seems to have a particular value for the fu elements in reducing excessive concentrati nium ion in fertilizers.
Zinc oxide has amphoteric properties in either as an acid or alkali, depending upo of the chemical reaction in which it is in Boron is in an adjacent position to carbon table. In reference to that position, it may organic hydroxyacids such as mannitol mon contain both boron and carbon, play an in overcoming excessive alkalinity in plants
The equilibrium between di-, tri-, and te pounds of manganese has been graphicall Quastel ( 5 ) , as is shown in figure 1 . Oxid of manganese, as it may affect the elemen is clearly illustrated in this figure.
Relationships Between Phosphates and T It is a commonly accepted idea that p insoluble compounds with trace elements; ratory studies showed that regular commer phates had only a slight diminishing effect o solubility.
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